which occurred during a period of high solar activity.
In contrast, much less is known about the nightside ionosphere of Mars. Some Viking radio occultation profiles from 90 to 125 ø solar zenith angle were recently examined by Zhang et al. [1990] . They found that, for about 60% of the available profiles at low solar activity, a well-defined electron density peak does not appear. For those cases in which it was detected, the average nightside p•ak density, about We have also computed the resulting ion densities for cornblued ion transport and precipitation by electrons. The resuits for the magnetotail lobe and plasma sheet spectra are shown in Figures 4a and 4b, be consistent with precipitation of electrons of lower energy than the Phobos magnetotail lobe spectrum into the nightside thermosphere. The lower peak is, however, difficult to explain. The altitude of the peak at 110 km is about 50 km or 5 scale heights below our lowest peak. Our calculations show that such a peak is unlikely to arise from either electron precipitation or plasma transport. It is not known whether it could represent an artifact arising from deviations from spherica! symmetry.
The aim of these calculations has been to predict the maximum possible nightside ionosphere on Mars. Both the transport of ions from the dayside and precipitation of electrons that have been observed at high altitudes by the Phobos spacecraft have been included. Assuming that the electrons measured by the HARP instrument on Phobos actually precipitate into the atmosphere, and/or that the downward fluxes of ions are near the maximum upward fluxes that the dayside can sustain, we find that the maximum electron density is in the range (1.3 ..... 1.9) x 104 cm "•a. These are extreme assumptions, and we do not expect that these conditions actually prevai! on average. In situ measurements from a fi•ture serohorny mission to Mars will probably be necessary to determine tire actual conditions in the nightside ionoshere. Furthermore, given the uncertainties in the electron spectra and in the neutral atmosphere, radio occultation data alone will not be sufficient to determine the origin of the nightside ionosphere.
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